Ultrasound-Triggered Spatiotemporal Delivery of Topotecan and Curcumin as Combination Therapy for Cancer.
Chemotherapy is limited by the low availability of drug at the tumor site and drug resistance by the tumor. In this report we describe a combination therapy for codelivery of two anticancer drugs with spatiotemporal control by ultrasound pulses. We developed curcumin and topotecan-coencapsulated nanoconjugates Cur_Tpt_NC.MB to have an ultrasound contrast property. MDA MB 231 and B16F10 cells were incubated with Cur_Tpt_NC.MB and exposed to ultrasound. Ultrasound exposure reduced the IC50 concentration of topotecan and curcumin significantly (P < 0.05) compared with free drug. Antitumor efficacy study of the Cur_Tpt_NC.MB in B16F10 melanoma tumor-bearing C57BL/6 mice showed that ultrasound exposure of right tumor reduced growth by 3.5 times compared with the unexposed left tumor of same mice and 14.8 times compared with a group treated with a physical mixture of drugs. These results suggest that the nanotherapeutic system we developed induces site-specific inhibition of tumor growth at a high rate and has the potential to be used as a therapeutic regimen for spatiotemporal delivery of dual drugs for treatment of cancer.